Altered responses to orexigenic (AGRP, MCH) and anorexigenic (alpha-MSH, CART) neuropeptides of paraventricular hypothalamic neurons in early postnatally overfed rats.
Food intake and energy expenditure are regulated by neuropeptides in the hypothalamus. While cocaine- and amphetamine-regulated transcript (CART) peptide and melanocortins such as alpha-melanocyte-stimulating hormone (alpha-MSH) are anorexigenic and increase energy expenditure, the endogenous melanocortin receptor antagonist agouti gene-related protein (AGRP), melanin-concentrating hormone (MCH) and neuropeptide Y (NPY) are orexigenic, anabolic peptides. Alterations in the regulatory balance may promote excessive weight gain. The action of these peptides on paraventricular hypothalamic neurons was studied in brain slices of overweight, adult rats previously subjected to early postnatal overfeeding in small litters of only three pups per mother, compared to 12 pups per dam in control litters. CART, melanocortins and NPY significantly excited paraventricular neurons of controls, whereas neurons of small-litter rats were mainly inhibited. Inhibition was dominant following administration of AGRP, MCH and NPY. The altered responses of paraventricular neurons in adult small-litter rats might reflect a general mechanism of neurochemical plasticity and 'malprogramming' of hypothalamic neuropeptidergic systems acquired during the postnatal critical differentiation period, thus leading to permanently altered function of these regulatory systems of body weight.